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ABSTRACT : PROBLEM TO BE SOLVED: To realize the satisfactory and stable driving of a mover by a 
method wherein protrusions are provided on one of the facing surfaces of first and second 
main parts which face each other. 

SOLUTION: Fine protrusions 12a and 12b are provided on the surfaces of the main part 
12 of a mover 1 1 . The height of the protrusion 12a is larger than the summation of the 
total thickness of the electrode 3a and the insulating film 4a of a stator la and the total 
thickness of the electrode 13a and the insulating film 14a of the mover 1 1 and the height 
of the protrusion 12b is larger than the summation of the total thickness of the electrode 3b 
and the insulating film 4b of a stator 1b and the total thickness of the electrode 13b and 
the insulating film 14b of the mover 1 1 . With this constitution, even if a voltage +V volt is 
applied to one of the electrodes 3a and 3b of the stators la and lb and a voltage -V volt is 
applied to the electrodes 1 3a and 1 3b of the mover 1 1 , the mover 1 1 does not touch the 
stator la or the stator 1b and a static charge phenomenon can be avoided. As a result, the 
satisfactory and stable driving of the mover can be realized. 
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{cj^j«$ixTiJ'-^r < b i 2^ic^)ii;!,5Epjn§iiiiMco 

fjiem 1 o^fitcai b Mj^t?> J; ^ iciBl^ ii-^is 2 

^^B!&^tifzmbMm-t^mi.zmfii^tifcmt<rjmm 
WFf-b. . ■ , ,; 

mcr>mm^vix-b<m\\^ixt z b izx o --^c^mm^^ 

fi^j:*^i^-mmm'k^m-t^mh^b , 

"^mt. mm-^wmt^ Mwm%=f-\^m\^-rhm[^i,z^ 

9ML^j:\^'RfmH(:>fix},-^htb^m'^b'thmm.r 

mij<^^m^b%m. mm-ncomi^=^iz-^\,z\m^ 

[000 1 ] 



[0 0 0^2] ' " 

T|gSt$iT.|,i,t. V^-rili-7^J? DTi^>|Bi,ffii; LT 

HotA tot-Si 0 . ^n'i.or^?f-:tx->icJtii^|, 
t , ■SJIJ^ i: mM.=f-m^^. \-ti:\^^omm.^b->X^^ 

^ c: b ^mmx'hh , 

[0003] i<7)|SI«^ji^-t-§fcftfe:^7 

(^nTif^:,.:L-f.u^^ixx\}^h ( »f miBffilS i; , , 
-rv^ ^ nr>f^AX-^^tfD^i ( ^7-.y tyj^^j' 

^^uif.T ^ 9 7. ■ ^i}hx2-9xmmk ■ 9 5mmm 

:XMVOL. A pp. 402—403 ( 1 99 

5) ) , c:<7.it?mr^f-j'X-:5'(i, — sttoia^-7-6 0 

a. 60b t^ti;^7 It ^rjiS;?.TV^^, 111,^^60 a 

«sa56 2a±{C2M«omflg6 1 ai . 6 1a2 ^ISftTt; 

. #mfiS6 1 ai ( i = 1 , 2 ) tiBrjecOU 

•y^^i>'^_^x^mzmm-^iitzmmc^)^nmmmb. z 
*i^(^'f'iTmm^<^-mmm-tmmmmm^b7b-^ 
^m.^tit, ^Lxmme i aj bmme i aa um^ 
m^b^^x^ ^zix2\^y^-rixxmm^fix\>^^. 
[0004] ttzwm^e Ob i^itimmzmmm^tz 

2(i£73»fig6 1 bi . 61 bi^^mffzi:>(73X'h*). # 
m®6 1 bi ( i = 1 , 2 ) {4F;f^cOh'>yf-S- 1 . 

tTttfi56 1 hy bVMe Ihs (t5V^Mlv»t>3r€>J:.d- ' 
fcl/2t°.y^r^XTEg§/lTV%S, . 
[0005 -51^1^^7 .1 o«|g7 2{4®^S^ ^^. H 

6 5 ai ^: 6 5 32 6 5 bi 6 5 b j tJilf U^T 
;*r'f K 8 0 i- 1 1 tc>r y r? 7 0 S:x v f^^iT-TS 

[0006] -'M<^m^^ 60a; ,6 .0 b comm^imf& 

7 0 S:«^a^;t'^tfc . U n 7 0 ^ , 
ll7fc^^-t«M9 0a, 90b, 9 1a, 9 1 btC^ 
-oXmm-t^. •t4>b. mmr^ y H6 5 a, . 6 5 a^ 
It^^e 0 aiOmMe 1 a, . 6 1 aj iz^^^ 
L, Ifig^N'y H6 5bi , 65b2 filiJ^^ 6 0 b (7)^ 
®6 1 bi . 6 1 ba t^^^igf Sfc^ m^=F6 
Oab 6 0b iOra{;{± y X H 8 0 ^tc J; o 
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[ 0 0 0 7 ] ^riJ. H^^6 0 aC0S^6 1 ai , 6 1 

^^^m^i^t ma^m) . i3t^®j^7 i{iB®7 
2iO^M*«*e»7 3 a." 7 sbiz^-^xmrn^tLh 

(I1S#B3) . 

[ 0 0 6 S ] »:fcCcOSfm7^^AX-:J'<:Oi!)#S:08 

[00091 t'T. m'm.^e 0 bcomffie 1 bz iz^m 

VTi-')l'ht:mnL. ■5Ii!l^7 1 t:Tm<7Mk=F6 0 bCy 
m®6 1 b2 fc^l^ottS (US ( a ) #f!§) .^CKOt 
# hIWJ^ 7 1 coHfiS 7 2 at/f la^^ e O b OttIB 6 1 
b , MUftCig^^e 0 aC0^|g6 la, ,61 aj tc{4 

[0010] iXt-ll^^ 6 0 acolffie 1 aj t^c?)^^: 
ffiV7t<>'Uha:epJllL,= SI^i=^6 0a«omffi6 1 a, aCA' ' ■ 
6 0 ti (^mS 6 1 b 1 ; ^ 6 1 b 2 MJXtS^ffi)^ 7 " 

1 (tMMl 7 2 t2«/K/W h SrEPJirr t';' "srilJ^^ 7 1 
ffl)OS^^6 0 ai0m®6 1 a2 tin^l^itf'ibiX. ^ift 
^7 1 *<^e-y ^:J)-v MiT^iJliflfflr^l. (HS- 

(b) #83) .• 

[00 1 i ] M>'"»=f lI^-?6 Obcofl:®6 1 b, (TiMz 
t . "Tilll^? 1 {iTlBlcOS^^ 6 0ib-<0«^6 i b,Hc:' " 
(llS (c) . 

[001 21 -fiO^v El^^- 6 0 a.cr>WM 6 1 a; 1 ' iO^i^ 

i. ^^^71 tiietc^e ^y^-^mizi^Wrth^t = 
C'S:^ (08 ( d ) #B3) ■ ■ . - V 

[001 3 1 MtfOJ; d'SrSfmr^^iX-^'tsiDV*^.' 
{4. ^i!r^7 1 6 0 a , 6 0 b lar-^lSt:®* 

I,, - . ■ ■ ' 

[0 0 141 .. ■ . .: : 

(f)dmn&^^i^^x'sm'^^zmmi-t ^-t {mmx-h-^ 
fz, mums (a.) iz^-tj:oizm^^eo'h(omm' 

6 0 b 2 'ilVrJf/U h V HTil^ 7 1 (r>m^7 2 (C^tK/U h 

<r>mfE^mn-t^t : ffii©?i:b//^*L. ia^^^6o 



0 b<7)«ffic7)f£i^^6 3 b i:^fJj^7 1 aMmcO 

mmm i 3 b A<t#flii! l : ^^crimmm 6 3b, 7 3 b 

IS^'l-r-S . ^C.'>t ^±i&mm6 3b, 73b izmx^ 

'^comBbW^co&i±. K^^coimme 3b, 73b 

±immm 6 3 b , 7 3 b {c^mtc: j; s mM/j'?^ t , 
m^Lti^-^izit-. 08 (b) iZTn^jioizmBvinju 
h^mvt^nm^. w&e 1 b^ *»io±iHiii^^6 0 

ac;)l;156 1 az 12^] •9#i.-C i , "srS!»i^7 1 {iTIillil 

^^6 0 b iciR^^n/:: ttt^<o. ^W)^ 7 1 ^mm. 

L , iiSHJgi^ 6 0a ^m-t^ i i; A'Sil i: . 
[OQl 51 iiX{4Stit|ifi5tt<?>±i&$*<, §l§ottfc 

0 mMi: o i:<r)^mcr>2mizmtm^^fzib, ^mmm 
{c J; 0 ^ tfzmmc^^m^ti t ^'J'^^kx t , lt 

^^I.TIK!Jll5ei='6 0 b t(^^mti'Wm'¥7 1 
ot-r&tzibiom&e l aatOSEiattcJtK'C-Hi-K:^ 
< , rmmmf-e O b i:c7)iiR«:J3*i-eix2:ii|fill$-<i:&* 

[ 0 01 6'1 *^03{±±ie»fflSr«LT^?Sil^t<O 
[00171 

com 2 «7)2|s:{*:g|5c;) jmiSm 1 c7)3|s:(itcg|5<7)^fli*<JB^$ 
[00181 i^o::*:^BJt J:SS?mT^'f-AX-:^^<7)m 

2<Dmmt , m i <7)*f*:g|{ t , ^ «iii £0*fiisia5ow± 

m^i:^ C:«omS2rM^mi<^f6i^mi:, Sr*LTl>l. 
m^W. Btfieig 1 <0:*:f*:g|5i:^l^-r'l. i ^ tciEM^ix 

eD^J'-^r< k t-1fii.mmf^f>zX'yXmh1xX\>-^t<lb ^ 

[0019] ^fz^mmizx ss?mr ^^ax-^'cT)^ 
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t^mkt-f^. J, , -, , 

too 2 1 ] : , , 

imi<^mmmm} ^^mimizji^^mmT^^A^-^^ ; 

com 1 cO^£D0®Ofl|fiit2r^l tC:^^-r^,:*£cO||Jte<7)?g , 
SlO^«Ti?^AX-:J'{4, IWiOS^^lay. lb 

nrifr^ 1,1 fcS:iiii.Ti.^-&. IliJg^ 1 aHmx^i^y^ 
^ 1^ >y ;5'^.;er9X^O$a«#;*-^>^l.*#;gB2 a feV 

fi (ia®±-c(4Hi) c^misB a t . 4(7)mm3 a^^m 

ttzmm^zm^'f- 1 b t , ':*:|*gp2 b . .:-<7)2|5:#:g|I2 J 
b c^J^asiit23gji£aix/>tai:H ( Hffli-C'Ji 1 ffl ) . 

V^S, -e UTifl/^OS^^ IXa. 1 bl4S||3 a:.;.3 . • 

Baa$i-LS, ^td, mmM(^m&3aRt/mm3bizu 
[0022 y-^ij-sTm'f 1 1 imtiii^vay^^ia,^.; . 

^*{*SP 1 2 i: . Zcoy^^^ 12<n^^<r)mizm^^ti 
fcMW. 13a, 1 3 b i: , iil<i><7)llSB 1 3: a, 13b y 
^Sd Ja^Ml 4 a. 1 4 b i:^ffi|;lTtJ!9, ;±iBll^ . 
Tl a, 1 braiO|5fPBlKiES$ii|>, 5^t3m«gl 3 aJlo. 

t^msi 3b{4m^6^jt^igg§i^L-^v»-s, -ebTnrro^ 

1 1 co^fjsgp 1 2 iO^Hic{4; HJg-^i: «9^M{c J; . ; 
^^i&<O^^S-|J6ih-f--6?t*^{2;.ligtWN5^§;iigl 2 ai 1 

[0023] ZCOmm 12a. 1 2 b{4. H.^^ 1 aO .. 
1:83 aS.tX^gfSM4 a t . 1 b <^M%3 hRX/ 

m^mAht. uridyl i<^mfiii 3av i3b&M 

fiSflil 4 a; 1 4 b i:->6>'H«§nTV»SMi^i:T^L.^ 

■srift^ 1 ic7)3js:f2|sa?i 2<7)mm±<7)m.mzmit^ti:: 

^Lt:-<:05§S1 2acOiS§{4|lI^^l aom^3 p 

aaz/'*ei^M4a<7)jfi^)ii:. "srsft^i i«omi 3aa ■ 



c it;$Ji. ll?6-7;l b<7:)ffl;ffi3 bSt/f^M:il4 b^W^A ! . 
. , -^Wif- 1 1 <7)«ffi 1 3 b^i.tX$fi^^ 1 4 b 

[0024] ±ao|g® 1:2a. , 1 2 b S-fSftfiii: 
. J: 0 , il^^ 1 a . 1; b c?>«fis 3a. B h CO— ^rCrfllffi 
■ + V h Epjn L , ^^lij-^ 1 1 cf)^m 1 3 a o 1 3 b . 
izmS.- V,;JOt: W»D i iySim^F 1 1 ,1 a; 

sfctsm^i^ 1 b izmm-t^ ^ t *<=5r< d . #«jgi^R; 

[ 0 0 2 5 ] sJttJ. .fel2**6«pJE?®<^W^7*^^^x- • 

^{C*iV>T!i.>§^S l 2 av% 1 2 b{4nrHj^'l , 
{t^^^Ov 11.^^^ 1 a . 1 b fflyfc^ttT m ^ s 
[002 6.],$/v:. ^VHzM}^:t^mtimS:^mimi 

. . . . . ;,|.'. '. ■ 

[0027] 'Srfe V 1 i com^ 1 3 a s j 1 3 b Sr ; 

*Sa-rSffii^lBll4 a,.. 1 4 btii^mffl^O^^Cig- 

[ 0 0 2 8 ] <J:{i2*^BJj£ J; S^m-^^J'f-ii-^'^^ . j 

tl'«ri5'f-a.x-:?{4, ll^^2 0ai:^ TD-i&^^2Qb , , 

S:#LTV%§. ,|lI^-^2:0.a'i^J*l**>'^^-|>**^ ; . i 
1 ai:,t £ <5D*f!|sS2.1 a,i5)mH^tC?^fi!£§iX3t^mtt r.w 
«^^*>^.5rS1^ffl..( ElffliT-Ji Xfi), (DMm 2 2 -a " , 
t . i corns 2 ;2 a 0 imtm 2 3 a,^. £■ W l^T - ( , 
S , 2 0b am^t^^'i^^^^i^^ 21b . 

. <2<!D*#:^ 2 :1. b,C0^®Jilcj^^§^i.7^:»mffiWf(« i 
5&>^^;|i1SiCffl (^J;T?PHS) Cp^2 2 b.i: V -2; - 
2 2 b dlg^lM 2 3 b t . -1 (TJJg^M 2 3b- ■ 

fc. 1SiCfi«50i;ffi2 2 a{4ii'-^f< 1 1 2fflliBfijmffivt;i' . ■ 

[ 0 0 2 9 ] t T 2 0a iOmSi 2 2 a j&imS ; ;, 

iitzmt. '^W}9^2 0M<^mm2 2hmM$wm^ V 
*riBi-ri. J: 0 izmm. u . la^i^ 2 0 a <5omi5 2 2 a fc + .; 

Vn^fV'hCO'^K^mat. '^=F2 0b<7M^2 2hiZ 
-Vt^}l'hcr)mSi:mai-ixiIi '^m'f-2p b{4p^^ r ■ 
2 0a izr^m tf<im C S-EPiD-r^tff 4: inf 
ro-l^ 2 0 b (4, BIS;? 2 0 a*v,iiM@i-r-& ; . . 
[ 0.0 3 0 1 ±ie<?5Jl tClfS^Sn^ffmr^J'^iX- 
^fctJt^TJd:.. ■5rfM2 0 b{C(4iffii^^2 3 h^mo J: 
5tC#^2 4*^'fM§^l-CV^|.fci6, O 

^^Lt:mwmmM2 4^ithxm^tz t^j^mt, - , 

m-^^zt i)^xt t , ^*3. }LmMm<7)mm>-z^^^x . 
J4s 2 4 {4^®j^ 2 0b {cisft;^^*^. ms^ 20 
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[0031] ttz. m8iz9jk-mmmw.Tiff^a.j:.^ 

^'fcifcv^-c, B1^^6 0a, 6 0b&t)!"nrS(»?-7 1^0— 
:^*Jt{iM:^^i«i«liS:lg■5 J: 0 izmm^m^m'Ttn^, 

[00321 m^^^miz^i hmn.r9^^:sL-'9<rM 

ttr^'f-jLX-rJ'ti, -^l^<oa«i^3 0 a, 3 0 b i: . 
^fjj^4 0 i: ^fi^TV^a . Iil^i^3 0 a{i:1Sf![i7)«^ 
3 1a. 3 2a$:^rfCt3 0> C:tn*t>c/)fl:fii3 1 a . 3 
2 aitamms S a{::|§t>nTUS.' S 3tBI^-^3 0 b 

hmm^zmmcommsih^ 3 2b^wLT*30. cin 

^ com% 3 1b. 32b 33b izmhtlX W ^ 

-S-LTCliKbcO-WiOSsei^SOa, 3 0b{4F;r^' 

ummizmm^tL. *f*gP4 1 t:i(r>^i^M4i±.i>z 

1 ai/m® 4 2 litimH^A 3a, 4 3 b tc J; o •CS;i:)tl ' 

[00331 iji:t::i<osjmr ^^^jLX-^«^iftf^$^iiBj 

[0034] ^i)ji^4 o«o«ffi4 2fc{iDf^*{4^t::ia ■ 
iK[4 4S-vfrLT-vd<;l^hfiOf£EA«m!ra$ixTU^i' i • 

(nmSiX'm^i'sohcrtm.ms i hi,z+v:nfuh<hms. ■■ 

a:EpJn-ra i: . "[©1^4 OtiS^^S 0 btC^I^-S.tt'?* 
(113 ( a ) &tX|l4<04^ ( a ) ^ ■STKl' 

i=^4 0£7)^H>&*ia^^ 3 0 b<7)^jB{Ci$li!lrtl>ilMfe 

mSBSr . Tiai|<0ll^^3 0 b comS3 1 bj{i»/i>±ffi!liOEI 
3 0 a««|g3 2 al:fl] DJ^i:l> (I24c7)^m 

(a) #B?J . c:n{iTTiji^4 0:6<'IStt:ti{2j;-:>-CT{B 
3 0 blCi^MLJ; o i:-r-5.<7)Sr; ±(111^^3 0 

ai:i7)gJimtja^l:'3t=J;0Rfe<'i><?)-C*l.. ^d-r^^i: 

i 0 . ^t!i-?4 OJiTPJS^^S 0 b tsfiffiirrs <i " 
=5:< , 04 tcji^-r*t« ( a ) -b-i^^ { h )' ■t^j:h-h^ 
Wi=?-4 0i)i±.mmi^T3 0 a(Cl®5l$/lS«SI (EI 3 

(b) #Hg) l,zWmh, ' ' 

[ 0 0 3 5 1 LT.^fl>?4 03&^±ifflil^^3 0 at:: 

mm-fi>mmi>z {mA\,zfktnmt\:^m) , 111+ v 

;nVH-a:EriiU-r-g.€li2:- ±MI1^? 3 0 aOMMS 2 
a*>i^T(l!lll^^3 0biOm®3 2blCtJIOgiiX.S, f 

i> t s ■sri&^4 0 {4±ffliii^^ 3 0a {zmmthz t Kc 
< . m4i,zi^-tm ( b ) Ji'^^i^flg ( c ) ■t=5:^:)*»'srii 

^4 0/j'T(ft«^3 0 btc©5|$il^tt^ (113 

(c) #D?.) tc^rff-rs. 



[0036]^ LT^HJ^4 0 A»'T1II1«^ 3 0 b (Cig 
M-t^mnt,z (Il4t:S^^H#Mt3#HS) . ffiS+V.-n- 

;p b i:mn-t^mmi . T(fiijii.^^3 o b comm 32b 

7&»<5>±lR«ll«^=-3 0a£Om®3 1 aiZWif)m^i>. 

t . ■Hisij^ 4 0 {iTiaiHJE^ 3 0b tzfgflirr r t ^S: 

< . 114 tc^-ri^«| ( c ) t^i^^iikm ( d ) 't^j:h-h-^m 
1^4 0A>'±(iia.S^3 0 ai^l{i?|$nS4^t^ (113 

[0037 ] t 0 jg^^ i: J; 0 , "5Tift^ 

4 0 Srlll.^^ 3 0 a , 3 0b IzmM^t^ CI i: ^< . IBDj 

[0038] ^X^Z:^^mz^^^mT^i'^J^~:^'cr,m 

[ 0 o 3 9 ymtii. ^nm ( a- ) *»<b^^§ ( b > izwif 

■t^m-^it . m 1 c^^*&coffMt-{dB#^j 1 1 T-m® 3 1 

b (WMA ) t^EpjD-ra®ES: + V,-t<;Pb*»^^;J</Ph 
ICs 1^3 2 a (W&B ) tsEllJnf •l>l;JE^^5i<;l'b*» 
<?>+V,-K;WMc«)'5«ii./v:3&*. i<7)m2cOl|jfec?)}^flgtc: 

;p ht, 'lfiiB{ceiJn^l)«lE^^;t<;W h + V J: 0 

[00401 .roi 0 izmamm^<nKimt^mk<^?*- 
mams.m^m<-r-Bzti,zj:*). ^m'f-(om'&:f}i,zrs 

i:itKc< xA-xic4t®iomT ( miism 5 izm-^ 

m ( A ) i)->i^^m ( b ) ^O^fi^) SrSliS-^-S fc * : 

[0041] mz:^%mizj:mmTi'i-^:^^^<r>m 
\i. m3mm4x'm^\^fz%mT9^a.:s^—^\.zii\\ 

X , «rilJl^ 4 0 cOftib 0 6 IC^'T^iJj^ 5 0 Srffl V ^ 

[ 0 0 4 2 1 io^fj^ 5 0 \mu-s.i/ y 3 ysM^x 

•y ^ y ;5^-r S i t t2 J: TJgfiSS il. 2|s*|fp 5 0 a i: . 
^N°<y h'gI55 Ob, . 50b2 i:SrWLTt'>5. -S-Lt^ts 
#a5 5 0 aCO-*=r<Oll^^tC**l6l^l>ffiF^tC. Ig^^OK 
ilL'Srt^lLS l*»mtt'^.<xTV%&. in/^<7)?L5 Iti^ 
ffijT 5 0 <?)Jtt^f ( 0 6 13*3 V 5^Ep-CS^-rS-|^n ) i: 
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[ 0 0 4 3 ] ^i3 . . ic7)^Mom^l::*3ViT{4. IMT' 

5 3{il5(t=5:<T*,m\; . , - 

[004 4 ] 53rt5, ia6l25^-r«Tl!l^,5 O^^t-y H..5 0. li 

[0045] i:M.mpMLfc^ oiz:mm<mm<^nmrij ; 
[0046] ^is, ±ism3<7)mm(^mm.mmr:!^^ 

[004 7 1 ^ ; 

[112 ] ^^HBC j:i.SI«r^'^AX-:?oSI2<7)^M 

[04] |gl<^^lfi^0J^5®<^»:ti£t^*JV^^:Ep^lP$^^l 
[05 ] *%BBliJ:Sffi^mTi?^^x^^'«OiBl!):fi-ffiiO 
[06 ] 2|s:?&BBt J;^tif^T^'f-jiiXrT:J'«0m3(?)^ 

[07 ] m.^<7-MnT^i-zL:ii-^<Dmfii^nk-t§m 



0, 

[t?#<OiKBJ] 

1 a, 1 b lil?E-7- .. .-. 
2a,:2b . . 

3a, 3b ^fis 

4a,,,4.b ' * 

1 1 :'nrl&^^ - , , ' • • • ■ 

1 2 *#:|a5 ^ : „. ,„-,: . . 

12a. ' .<'-■- ; , ••• ■ , • 

13a. .1 3b..vfl:® 
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